The purpose of the study was to make an evaluation between aerobic fitnes (VO2max) and body composition in youth soccer players. Material:
Introduction 1
Aerobic endurance is an important factor of success in sports achievements. And this status generaly considered for determiner of cardio respiratory fitness. VO2max refers to the intensity of aerobic process, maximum capacity and consumption oxygen during exercise [1] . Aerobic fitness is the main factors that enhance human to doing daily jobs and also improve the ability to long time duration exercise [2] . Body composition is also a very important factor for many sports disciplines. Components such as muscle mass, stamina and speed are the effects of body composition on the athlete [3] .
Physical activity also has an impact on work capacity and body composition. It is known that the basal metabolic rate, VO2max, and hemodynamic responses to exercise are stronger than fat-free mass and total body mass [4] . Therefore, those participating in sports activities exhibit a higher level of physical activity than those who do not participate [5, 6] .
On the other hand, low physical activity does not only lead to nonconformities in the physical structure, but at the same time immobility leads to diseases such as cholesterol, hypertension, diabetus and cardiovascular diseases in both adults and children [7] . In addition, children have a higher level of physical fitness at a better level than at a higher level.
From these views, it has not been found out that studies on body compositions and aerobics fitness of soccer players of different age groups. The aim of this study is to evaluate the relation between aerobic fitness and body composition in young soccer players. 20) totally ninety-nine athletes voluntarily participated in this study. The athletes were asked not to participate in a daily training program within 24 hours prior to testing. Testing was completed for all athletes in the same laboratory and field facilities. All athletes and parents were notified of the research procedures, requirements, benefits, and risks before giving informed consent and written informed consent was obtained from all the participants and their parents. Testing and measurements were made when entering the football season. The study was conducted in a manner consistent with the institutional ethical requirements for human experimentation in accordance with the Declaration of Helsinki.
Material and Methods

Measures Measurements of Height and Body Weight
Body height and weight measurements were made using a digital scale (Seca 664, Hamburg, Germany) in bare feet and wearing only shorts. The body mass index (BMI) of each soccer players were calculated as weight in kg divided by weight in meters squared.
Assessment of Body Composition
In this study, a BC-418 8-contact electrode BIA system (Tanita Corp., Tokyo, Japan) was used to determine body composition. Body fat percentage and fat free mass were obtained by using this device.
Aerobic endurance tests (maximum oxygen uptake capacity (VO2max) YOYO Intermittan Recovery test protocol Yo-Yo Intermittent Recovery 1 (Yo-Yo Irt 1) is a field test and performs intermittent loads. This test was designed to measure aerobic capacity and the amount of VO2max used by athletes [8] . This test applied to footballers was made on the football ground. The test is a 20 + 5 m field athlete running at 8 km / h and the running speed is increasing. The rest period of the test is 10 seconds at 40m every time until the end of the test. The athletes move according to the signal sounds coming from the 20 m test run, and they complete the round by moving in and out. The + 5m distance in the test area is the resting interval that can be taken for 10s in each round. The test of the athlete who can not reach the area marked on the top twice shall be terminated. The number of rounds for which the athlete last ran is recorded in distance. This distance is used to calculate the VO2max value. The VO2max value of the athlete is calculated by the following formula. Sit and reach test: The athlete sat by his feet in front of the table for measurement. While he was in this position, he extended his body as far as possible, slowly pushed the table down and stopped at the end. The test is repeated twice and the best of both measurements was recorded [9] .
Standing long jumping test: During testing in the beginning of a steel metric placed on a line of subjects '0', the meter strip was centered between two feet. They wanted to jump the longest distance they could jump from the subjects. After the jump, the last points left of the subjects were determined and measured. In order for the measurements to be reliable, the subjects performed the test twice. The best measurement was recorded [10] .
10 Meter and 30 meter speed test: Photocell is placed at the beginning and end of 10m and 30m tracks. Participants start a speed run 50 cm behind the start line. Two trials were conducted and the best score was recorded [11] .
Crunch test: Lying on the back, the hands are consolidated on the hand. The knees were placed in a pulled position (with the knees at 90 degrees), with the bases fully grounded. Towards the top, the elbows had to come forward and the knees were touched at the end of the move. During the entire movement, it was noted that the hands were joined to the ensemble. At the beginning of the movement again the shoulders were at the mind. Within 30 seconds, this movement was tried to be repeated as many times as possible [12] .
Sport-specific endurance plank test: Participants started the test by holding a basic plank position e a prone bridge supported by the forearms and feet. Elbows were vertically below the shoulders with the forearms and fingers extending straight forward. The neck was kept neutral so that the body remained straight from the head to the heels. Participants were required to maintain the prone bridge in a good form. It should try to protect this position as much as possible. The result was recorded as time [13] .
T-Test: The T-Test was administered using a version standardized from previous literature [14] . The units of measurement were changed from yards to meters, creating a 10 ×10 m course. The course procedure of having the participant touch each cone is not standardized in the literature; therefore, the task was eliminated. The directions adopted for this study were based on Miller et al. On the "go" command, the participant (1) ran or moved as quickly as possible forward to the center cone, (2) sidestepped to the right 5 m to the right cone, (3) sidestepped to the left 10 m to the far left cone, and then (1) sidestepped back to the right to the center cone. The participant then ran or moved backward as quickly as possible to cross the finish line. The raters began the stop watch on "go" and stopped when the participant broke the plane of the finish line. The time to complete each trial was recorded in seconds. Disqualification was determined if the participant failed to run the course as instructed, failed to reach the finish line or complete the course, moved any cones, did not keep his trunk and feet pointed forward at all times, or crossed his legs more than once when sidestepping. If a participant did not complete a trial successfully, a score of 0 was given [15] .
Procedures The athletes participate in training programs of 1.5hour exercise in a day, 4 days per week done match during the season. The season was divided into three training parts, such as season preparatory period, preliminary competition period and competition period. All measurements were made in the preliminary competition period and between 8:00 and 12:00 a.m. in order to have similar chronobiological characteristics [16] . All measurements were performed by same researchers in morning times and American College of Sports Medicine Guidelines test prosedures were followed [17] .
Statistical Analysis. Before analysis, normality and equality of variance of the variables were assessed using a Shapiro-wilk test. The differences between age groups were determined using the Independent t test. Hierarchical Regression and analysis of covariance were used to compare the relationships between aerobic fitness and body composition. Additionally, Pearson correlation coefficients were calculated to examine the relationships between variables. The level of significance for all statistics was set at p<0.05. SPSS 23, software was used to calculate the data.
Results
In our study, data on the performance of football players were obtained and the evaluations are shown in the following tables. The descriptive data (mean and standard deviation) of the measured variables including age, sport age, height, weight, BMI, %fat, sit and reach, shuttle, plank, standing long jump, 10 m speed, 30 m speed, t test, aerobic endurance and Vo2max are shown in Table  1 , and the results of statistical analysis and corelation of measured variables are shown in Table 6 .
The dependent variable fat% description ratio of all arguments is adjusted R 2 = 0.50 (Table 2) The total value of all predictors was found to be f = 18,001 and p <0,0001 (Table 3) .
Although all variables are included in the model, the BMI is considered to be the greatest predictor of fatness ratio ( Table 4 ).
The aerobic endurance was found to be directly proportional to age, sit-up, crunch test, plank, and standing long jump test (Table 5 ).
Discussion
The determination of VO2max can be done by experienced personnel and high budgets in various laboratory environments. However, this is not appropriate for some applications [18] . For this reason, there are some tests that sports scientists can use and in which athletes can predict maximum oxygen uptake.
In this study, when all variables were included in the model, the finding that best explains the fatness ratio is the BMI. Goran et al. reported that maximal aerobic capacity was significantly lower in the obese children, as indicated by a higher HR and %VO2max; time to exhaustion was significantly lower in the obese children. Also said that FM does not have any effect on VO2max. Fatness and excess body weight do not necessarily imply a reduced ability to maximally consume oxygen, but excess fatness does have a detrimental effect on submaximal aerobic ca- pacity [19] . Thus, fatness and VO2max should be considered independent entities. Also, as the tests and measurements were made as they entered the football season, they were physically and conditionally ready, which confirmed the accuracy of the measurements made. Silvestre et al.
reported also that soccer athletes who begin a season with a high level of fitness can maintain, and in some cases improve, body composition and physical performance from before to after a competitive season. A correct combination of soccer-specific practices and strength and conditioning programs can maintain and develop physi-cal performance [20] . Nikolaidis also pointed out the relationship between BMI and fat ratio and mentioned the adverse effects of excessive weight on adolescent soccer players. For oil control, it also offers personalized work with proper training planning [21] . In addition, Silva et al. reported that most of the findings from European football studies have the highest VO2max values of midfield players [22] . Another finding in the study is reduced body fat percentage as aerobic endurance increases. Denger and his colleagues conducted a study on girls and boys. Accord- ing to this study, boys with better aerobic endurance said that body fat ratios were better than girls [23] . In another study of Nikolaidis, the weight of footballers was similar to that of the general population, and the durability was inversely proportional to the body fat ratio [24] . Therefore, giving importance to body composition of soccer players will contribute to aerobics suitability. Overweight is also known to have negative effects on physical fitness. Minasian and colleagues found that females had a fat ratio of 24.73% and an aerobic fitness of 29.5 (ml / kg / min) and a male fat ratio of 19.32% and an aerobic fitness of 36.4 (ml / kg / min) in girls and boys. Results also revealed that there was a negative significant correlation between fat percent and aerobic fitness of boys (r = −0.81), and girls (r =−0.77) respectively [25] . This result reveals the conclusion we have determined between fat ratio and aerobic fitness.
The results of the study and other studies indicate that the fat ratio (% Fat) is negatively related to aerobic fitness and the lean body ratio (FFM) is positively associated with aerobic endurance. Reducing the fat percentage and increasing the lean body ratio is important to achieve high VO2max. The different study results clearly show that %Fat and FFM have not only an aerobic endurance but also a great effect on anaerobic and muscle strength [26, 27] .
A significant relationship was found between aerobic fitness and age (r = 0.328, p <0.01), fat% (r = -0.558, p <0.01), sit and reach (r = 0.251, p <0.01); crunch test (r=0,415; p<0.01); plank (r = 0.303, p<0.01); standing Standing Long Jump ,229 ** ,008
Ttest -,336 ** ,001 **. Correlation is significant at the 0.01 level (2-tailed). Fat % Aerobic Endurance Figure 1 . Relationship graph between aerobic endurance and fat%.
long jump (r=0,229; p<0,01) and T Test (r = -0,336; p <0,01) ( Table 5 ). This shows us that these parameters are directly proportional to aerobic fitness according to the results of these tests. Demirkan and colleagues found that the participant's body fat percentage (FP), free fat mass (FFM) and basal metabolic rate (BMR) were calculated by bioelectrical impedance. Also, VO2max values were determined by the 12-minute walk study and multistage running tests (MST). According to the results obtained, boys and girls who have been trained have high VO2max values but boys have better values [28] . Czajkowska et al. conducted a study to evaluate the relationship between anthropometric and cardiovascular characteristics and aerobic capacity. They also noted that participants in the study also differed in physical activity levels according to resting and exercise conditions. When the relationship between physical activity and physiological characteristics was determined, it was found that Vo2max value was an important factor [29] . Campos-Vazquez et al. reported that Maxvo2 and heart rate could be different, depending on the intensity of the soccer players loading in different seasons and weeks [30] . This is also an important information. On the contrary, Christopher and Emmanuel noted that the measurements did not show seasonal and temporal differences, and that differences existed according to positions [31] .
Conclusions
In this study, it was determined that body fat ratio determined by BMI, body fat percentage decreased with increasing aerobic endurance, body fat ratio was negatively correlated with aerobic fitness and lean body ratio. It was also determined that aerobic fitness was positively correlated with age, sit and reach, crunch test, plank, standing long jump and T test.
